Influence of lung volume and electrode position on electromyography of the diaphragm.
In cats anesthetized with Nembutal, electromyograms of the diaphragm (Edi) were recorded from an anchored esophageal electrode, a pair of silver hooks inserted in the paratendinous region, and a pair of silver hooks and a pair of clips of small surface inserted in the costal region of the diaphragm facing the rib cage at FRC but covered with lung tissue at FRC + 80 ml. When single supramaximal electrical stimuli were applied to an isolated phrenic nerve, changes in lung volume from RV to near TLC had a negligible effect on muscle potentials from esophageal or paratendinous hooks, but increased the amplitude of potentials recorded from peripheral hooks and clips. In addition, it was found that small displacements of the esophageal electrode caused substantial changes in the amplitude of the recorded muscle potentials. The integration of the Edi spontaneously generated during occluded inspirations, recorded from paratendinous hooks and the esophageal electrode was linearly related to transdiaphragmatic pressure up to 50 cmH2O at all lung volumes. Above that level, esophageal electrode recordings showed a curvilinear Edi/Pdi relationship, while hook recordings showed a rectilinear relationship.